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DISTRIBUTTON, FORAGING BEITAVIOR, AND CAPTURE RESULTS
OF THE SPOTTED BAT (EUDERMA MACULATUM i
IN CENTRAI ORECON
Thomus ). Rodhousel 2, Mareen 17 MeCaffrey!, and R, Gerald Wright?

Abs et —The spolted bat {Enderima macufation] has heen virlually iknewn in Oregon despite the existence of
potential lubitat in many areas of the skate. 1o 2002 and 2003 we searched for spotted bals along the John Duy,
Deschutes, and Crooked Rivers und at a remote dry canvon sontheast of the city of Bend in central Qreson, The species
was dociiented through the wse of misl-nets, a bat deteclon and recognition of audible spetted bat culls, Spotted bats
wore fouud at 11 Iocations in 6 Oregon connties, Nightly activity pallerns of spotted bals were unpredictable, Spotted
hats wore: found in TH% of scarcl ureas but on only 45% of survey nights, We observed spotted bats foraging above fields
uniel krw eepland slopes acljacent to ivers und evecks and along the rims of clifls, Estimated flving lLeights of spotked bals
ranged from 3 m 1o 50 ouaboveground. The species was difficult to eapture and was captired only aller eonsiderable
experitentation with wethods and materials, Three spotted Duts were captired toward the end of the project in 2003
and accounled for only .5%. of all buts captured during the study: Although we artached rudio transmitters to 2 spolted
buts, wee found o roost locations, We helicve additional spotted Bat surveys in Ovegon are warranted, especially in
higher-clevation luabitats, it reeommend that to increase their otfectivencss, surveys accommodale e wnigue foraging

behuvior of the species.

Koy words: spoffed bat, Fnderma macualatun, disteibution, Soraging bebavion, capture resuffs, Oregon,

The spotted bat. Exderma maculatum, is
widespread throughout arid portions of west-
erit North America, but it is putchily distrib-
uted and only locally common within its runge
(Fenton et al. 1987, Navo et al. 1892, Pierson
anel Raincy 1998, Geluso 2000), Unicque habitat
requircments, namely the presence of large
cliffs and water, appear to limit its distribution
(Luce 2005). But even within arcas of appar-
ently suitable habitat, spolted hats are often
absent or infrequently encountered {Geluso
2000}, This apparent rarity hus prompted most
regional and state anthorities to list the species
cither as threatened or of concern {Luce 2005},
In Oregon the species has remained largely
unknown and the state wildlife agency has not
vet assigned it a conservation status (Verts and
Carraway 1998, Csuli et al. 2001, Oregon Nat-
nral Heritage Program 20015

Maps of the predicted distribution of the
spotted bat have consistently shown central
Oregon to be on the periphery of its range
{Watking 1977, Hall 1981, Verts and Carraway
1998, Csuti et al. 2001). TTowever, recent sur-
veys for spotted bats in swrounding states

have led to the identiflicution of new localities
in habitats similar (o those that exist in central
Oregon (Sarell and McGuiness 1993, Docring
and Keller 1898, Picrson and Rainey 1698,
Celuso 2000, Gitzen et al. 20013, Approximate-
ly two-thirds of the skate of Oregon lics cast of
the Cascade mountain range and contains num-
erous steoply walled canvons and meadow
complexes characteristic of the Tnlevountain
West. These landscapes are typical of spotted
bat habitat (c.g.. Picrson and Raincy 1998),
and the lack of documented spotted bat acliv-
ity in the region is incongruous with the avail-
ability of apparently suitable habitat. Only 2
voucher specimens exist for Orevon, and the
only other stale records come from 3 isolated
reports based on andible detections made dur-
ing the 19905 along the Snuke River on the
Oregon border (MceMahon et al. 1981, Barss
and Forbes 1984, Ormshee and Risdal 2004).
The most westerly of the historic Oregon
records came from a dead specimen found in
1984 in a cliff along the Jobm Day River, hut
no cftort had been made to determine if the
species regularly occurred there (Barss and

VDhepadrment o Fisdaid Wikdhfe Besires. Uniserrsity oob Tdalws, Moseon, 112 535441 1036,

2 v peonsding snthor: 363 N Sk St Dol R 97700

HURES Telalsn Cooperative Fisloand 3ililine Research Ui, Vwversity od [eladi, Slomienw, [0 S35 1196,

215




216 WIESTERY NORTH AMERICAN NATURALIST

Forbes 19543, In July 2002, as purt of an ongo-
ing National Park Service (NPS) munmal
inventory, we hegan a search for spotted bats
in the John Day River valley. The survey cttort
contined throngh October 2003 and was ex-
panded to include arcas along the Deschutes
and Crooked Rivers west of the John Day
Basin and a dry canyon east of the town of
Bend, southwest of the Crooked River The
objectives of this study were (1) to determine
if spotted bats were present in the historic
localily reported by Barss and Forbes (1984],
(2) to identify new localities along the Joln
Duy River and adjacent drainages. and (3] to
capture the species in order to oblain photo-
graphic vouchers and informalion on sex, age,
and reproductive condition.

STUDY AREA

We searched for spotted bats in 14 search
arcas located along a 290-km section of the
John Day River and 3 major tributarics: at
selocted locations on the Deschutes and
Crooked Rivers, a large parallel drainage lo-
cated to the west of the John Day basing and at
Dry River canyon, 27 km cast of the town of
Bend, in north central Oregon (see Vg 1).
Our scarch arcas were located near Targe elitls
and rimrock features in Deschutes, Gilliam,
Grant, Jeffersom, Wasco, and Whecler Counties.
Along the Joln Day River, most search areas
were concentrated around the 3 widely sepa-
rated units of the John Day Fossil Beds
National Monunient farcas 2-9, Table 13, One
search aren was locuted at The mouth of a large
upland cave 4.5 kot off the John Day River
{urca 7, Table 1). The Dry River search arca
farea 14, Table 1) was approximately 20 km
from the Crooked River, which is a mnch greater
distance from a peremnial creck or river than
the other 13 search areas. Search area cleva-
tions range from 180 in to 1278 m. Elevations of
nearhy butles and plateaus range from 1200 m
to 1600 m. The climate of the study region is
semiarid, dominated by hot, dry summers and
cool, dry winters, Mean annual precipitation
from weather stations near scarch areas for the
period 1973-2003 ranged from 20 cm to 27 cm
(Oregon Climate Service 2003). Juniper-sage-
Drush steppe vegetation dominates all search
areus. except along the nurrow riparian zones,
where black cottonwood (Popmlies trichocarpa)
and willows (Safix spp.) are conmmon. Upland
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steppe vegelation consists ol open woodlands
of weslern juniper {funiperis occtdentalis),
sagebrush (Artemisia tridentata). and @ variety
of annual and perennial grasses. lrrigated agri-
culturdl fields or previously cultivated old
ficlds wre present along the riverine toodplain
terraces and on top of rimrock plateaus near
Al search areas except the Dry River arca (area
14, Table 1.

Mernons

This study was condoeted simultancously
with ongoing mammal inventory work and a
telemetry project involving other species of
hats in the Johm Day Fossil Beds National
Monument. We conducted surveys in 2002
{romn 15 July lo 10 September. In 2003 they
woere condieted from 1 May to 18 October,
During the comrse of the study, we visited 24
sirvey sites, grouped into 14 scarch arcas.
Survey site selection was hased on snitability
for mist-netting and proximity to large cliff
complexes. Single visits were made to 11 swr-
vey sites, wd 13 siles had 2 or more visils
made during the study. Survey activities con-
ducted during sile visits included mist-net-
ting, recording of echolocation calls, andd audio-
visual ohservalions of passing spotted bats,
Durations of site visits wore variable and were
dictated by weather and Togistical considera-
tions. The average visit was 3.3 honrs, with visits
ranging Irom 20 minutes to 9 hours, On some
nights we visited more than 1 sile. Incidental
observations of spotted hats were made while
conducting other project activilics throughout
the study.

Spotted bats produce distinctive echoloca-
tiom calls audible to the unuided human ear,
and the detection of these calls was the pri-
mary method of observation (Woodsworth et
al. 1981, Leomard and Tenton 1984). Large
hand-held spotlights were used in conjunction
with andible detections to ihuminale spotted
hats and to aid in estimating (lying height,
dircetion of travel, and other ohservations of
[oraging behavior Each observalion was cate-
gorized as a “pass,” since most observations
cousisted of bats flving past an obscrver. Most
passes were diserete, miiclireetional cvents,
although some events included Tong periods
(¢, 1-20 minutes) during which individual
Dats remained within hearing or spotlight dis-
tance of an observer. The presence of multiple
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individuals was determined by illaminating
>1 hat simudtancously, by observing a passing
bat at the same time a caplured Dat was still in
Liand, and by hearing calls in clearly distin-
guishable directions. Foraging height estimates
were aided by comparing Aving height of illu-
minwled bats to the tops of neawrby visible
structures such as telephone poles and tree-
tops.

An Anabat bat echolocation recording and
analvsis system (Titley Eleclronies, Balling,
NSW. Australic: Corben Scientifie, Rohnert

Park. CA, USA) was nsed to record spotted bat
ealls wnd supplement audiovisual observations.
This tool was useful primarily as a means of
aiding in species identilication and providing
a vouchering system, Recordings were also
made of calls produced by hand-released spot-
ted bats captured late in the project.

Mist-nets were emploved throughout the
project both to comiplele the goals of the NPS
invenlory and to try to specifically capture
spotted bats tor this project. Spotted bats are
difficult to capture in many arcas (Navoe ct al.
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Tanle L Searel areas ineluded in the 200222003 survey of spotted bats in central Oregon. Names are based on the

nearest sigmificant geographic feature. Locatiun coordinutes are provided m the L niv

projuection, using the North American Datinn of 1927 INA12271 CGrant County locations

i Tramsverse Meccutor (U7FR)
are i DM Zone 11 ull olhers

are in zome b0 The detection coluinn refers to the detection method wsed, where A indicates andible, ¥ indicutes visial,

R indicates recording, and C indicates cuptu

¢, The area mimber corresponds to numbers used in Figure 1 Phe abbre-

viution JIPFBNM is uscd for the John Day Fossil Beds National Monument.

Arca # Conmlty Namni CTM X UTMY Detection
1 Crillizun 1.8, Burres State Park B TYEN HUISHAS A
2 WascoWheeler Clarno BUYHSI 4976110 ANRC
3 Wheeler Pine: Creck TO3H65 4976114 AR
4 Wheeler liridee Creek, JIXFBNM TIHIEY AG450023 AV
3 Cerand Kimberly 2912003 N
G Ciraut Cauthedrul Rock, JRFBNM 280650 A
7 {orant L3ig Basin 3531 4941456 AN
B Carant Goose Rock, |DIBNM 200113 4999115 None
9 Crantl Picture Corge, JOFRNM 200350 4934314 N
10 Jellerson The Cove Palisades State Park BARA2T U343 ALY
i1 Jothersem Lake Billy Chinook 635424 S 1643 A
12 Jefferson 1%, Ourlen Seenic State Wiside 643450 49113520 AN
13 Lyeschutes Smith Rocks State Park H1H365 14226 AN
14 Desclioles 1y River BEOBYT 4563341 A

1992, Gitzen ol al. 20013, and extensive effort
was made to catch the spedies in our shidy areq.
Mist-nets of various lengths (2.6-18 m) werc
placed across pools and channels of open water
along the John Day River and tributarics, across
open ficlds, across a cave opening, and on top
of a oliff. Using aluminum electrical conduit,
we elevated nets as high us 4.3 m aboveground
1o try to intercept high-tlying bats.

Radio-transmitters were attached to 2 cap-
tured spotted hats, Transmitters weighing 0.51
2 (1LB-2 model, Holohil, Tne. Guelph, Canada)
were attached with Skin-Bond surgical adhe-
sive (Smith and Nephew, Litd., Largo, FL, USA)
to the intra-scapular region of the bats, Trans-
mitters weighed less than 5% ol the mass of
instrumented bats. Buts were tracked using re-
ceivers with omni-directional magnetic vehi-
de roof antennas and 3-element hand-held
dircctional antennas (Wildlife Materials, Tnc,
Carbondale, 11.). The University of Tdaho Ani-
mal Care and Use Committee approved all
capture and handling procedurcs used during
the study.

Rusuias

Tnn total, we spent 343 hours of mist-netling,
recording, and andiovisual observations dur-
ing 80 nights. Spotted bats were encountered
at 14 of 24 survey siles (58%) in 11 of 14 scarch

areas {78%) on 38 of 80 survey nights (4%%).
Incidental observalions of spotted bats were
made on 12 additional nights. A total of 138
spatted hat passes were observed throughout
the study. At Pine Creck and Clamo (areas 2,
37, where survey efforl was most intense, spot-
ted bats were active during all inonths of the
study, from May through October. Several in-
cidental observations of spotted bats were
made along Pine Creek during April 2003, We
also found spotted bats repeatedly at Smith
Rocks State Park (area 13} in June, August,
and Septembaer 2003, At all other scarch arcas,
spotted Dats were encountered only during
August-October. The species was found i all
6 Oregon connties where search areas were
located. Multiple individuals were lonnd at 5
sites in 4 search aveas (fareas 2.4, 13, 143, and
repeat observations of multiple individuals
were made at 3 ol those locations (ureas 2, 13),
We never confirmed more than 3 individuals
at a time.

Two male spotled bats were captured on
different nights at 1 Tocation on the Joln Day
River {area 2), and a 3rd individual was cap-
turcd in a different location along the John Day
River (area 71 but escaped from the net betore
it could be processed. Both male bats were
instrumented with radio transmitters during
late Augusl and early September 2003, but
roosts were not located despite extensive search-
ing. After scarching for 4 days and nights, we
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brielly encountered 1 bat foraging approxi-
mately 8 km upriver from the capture site, but
we could not relocate it again. The 2nd bat was
tracked upriver lor seversl hours alter being
released but was not relocated on subsequent
days and nights.

Spotted bats were active at all hours of the
night during the study. The earliest ohserved
flights of the species were recorded at Smith
Rocks (area 137 on the Crooked River. There,
spotted bats were observed Bying within 38
minutes after civil sunset in dusky, low-light
conditions, At the Dry River canyvon (area 149,
spotted hals were fivst heard 43 minutes after
sunset. Along the John Day River, the carlies)
observation was made in the Clarno area (area
2y 63 minutes after sunset, although spotted
bats normally did not arrive there until much
later in the evening. As a poinl of reference,
emergence times ol western small-footed nivotis
(Myotis ciliolebrum) and pallid bats (Antrozous

pallidus) tracked to day roosts in the John Day

Villey during the same study period averaged
24 minules and 47 minutes after sunsct, re-
spectively. Dawn observations of spotted bats
wore also made on several occasions, includ-
ing one made 78 minutes before civil sunrise.
We noted considerable variability in the
presence and Hming of spotted bats at sorvey
sites. While spotted buts were repeatedly en-
countered al many sites, the species was never
encountered at sonie lucations with seemingly
ideal habitat (e, lurge oliffs along rivers;
arcas 5. 8, ). One incidental observation made
at Cathedral Rock (arca 67 was the only detec-
tion made at that site. despitc 3 other nights ol
formal surveys conducted there, AL 7 sites
where spotted bats were encountered at leusl
once, the species was detected in only 25 of 33
vigits lasting 1 hour or more. During visits to
Smith Rocks (area 13) when observers were in
place before sunset, spotted bats were first
detected 38 and 39 minutes after sunset, The
predictability in the timing of the initial arrival
of spotted Dbats there was not consistent with
ohservations made in other areas, During 2
consecutive visits to 1 sile in Pine Creek (aren
3). Lst arrival in the 2nd visit occurred 30 min-
utes afler 1st arrival on the previous night, and
both 1st arrivals occurred more than 3 heurs
alter sunset. Along Bridge Creek (arca 4), we
observed 2 spotted bats flving together 4 hours
after sunset: no other passes were recorded at

that site during 5 additional nights of mist-net-
ting.

Spotted hats were repeatedly encountered
toraging high over irrigated fields and old fields,
low upland slopes of juniper and sagebrush,
and alony the rims of cliffs. Estimates of flving
height made for 61 passes runged from 3 m to
50 m, and average flving height was 20 m. No
spotted bats were observed coming down to
drink, although bats were occasionally observed
flying high over water, Likewise, on no occa-
sion did we observe spotted bats lving low
enough for standard use of mist-nets to be
effective. Only after considerable etfort and
experimentation with elevated nets were we
able to capture the species. The most success-
ful nel coufiguration consisted of four 12-m
nets erccted on 4.5-m poles placed along the
rim of a clill overlooking the fohn Day River
{area 2. This net arrangement was placed where
spotted bats had been previously observed
cresting low over the top of the cliff A 3rd
spotted bat was captured in a wnist-net placed
across the month of a large upland cave (area
71 Although this net was not elevated, the
cave itsell is located in the middle of a steep,
clifl-like slope. Spotted bats accounted for
only 3 of 548 bat captures (0.5 96) made during
300 hours of netting on 65 nighls. However,
this rate is much higher when cffort includes
only the number of hours that clevated nets
were employed, Elesated nets were cinployed
for 87 hours on 13 nights, and spotted bats
accounted for 2 of 16 bats canght. A total of 14
species ol bats were captured during the entire
study period, but enly 6 specics were canght
in clevated nels.

Dscussion

Prior to this study, only 1 spotted bal had
been captured in Oregon (McMahon et al.
1951). That record and those from Barss and
Forbes (19841 and the 3 records from the Snuke
River (Ormshee and Risdal 2004) suggested a
pattern of random and rare occurrences in the
state, A search for spotted bals in castern Ore-
gon in 1983 failed to document the species,
further supporting this perception {Fenton et
al. 19871, While the spotted bat has an unde-
termined conservation status with the Oregon
Department of Fish and Wildlile, the Oregon
Nutiral Heritage Program placed the spotted
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Dat on a list of specics at risk of extirpation and
peripheral species (Oregon Natural Heritage
Program 2001). Our results suggest that spotted
Dbats may be much more common and wide-
spread in Ovegon than historic evidence sug-
gests. Spolted hats appear to be well estublished
in the lower Deschutes and John Day basins.
The presence of spotted bats at the 1ry River
canyon southeast of Bend provides evidence
that the species may oceur widely in drier up-
lands far from large water bodics as well.
In a recent review ol the literature, Luce
(2005} also suggested that spotted bats might
be more common Lhan historic records indi-
cate. Our study and others (Picrson and Rainey
1998, Geluso 20003 that have specifically
searched for spotted bats in suitable habitat
have added many new localities in recent years.
This may be due to an increasing reliance on
audible detections rather than capture results.
While some iuvestigators have suggested that
spotted bat capture results adequalely repre-
sent abundance, our results suggest otherwise
{Fenton et al. 1953, Berna 1990, Withont con-
certed effort using allernative methods, spot-
ted bats would not Tave been caplured al all
in onr study area, perhaps leading to the spu-
rions conelusion that the species was absenl
{rom the region. Navo et al, (1992) and Gitzen
ot al. (2001 also reported that the species was
difficult to capture. Picrson and Rainey (1998)
reported captures from only 4 of 28 new spot-
ted bat localities in California. Geluso (2000}
reported multiple captures of spotted bats
from some locations in Nevada but reported
that the species had not been suceesstully cap-
tured in several other locations where it had
heen detected acoustically.

Clearly, the high-Nying behavior ol foraging
spotted bals enconntered in our study played
a sigmificant role in capture dilliculty. Navo ¢l
al. (1992) regularly ohserved the species flying
10 1 or more aboveground and did not observe
the specics (lving low enougli to be caught in
mist-nets. Others have reported this behavior
as well, und we know of at least 1 other investi-
gator resorting to unusial mist-net tactics sim-
ilar to vurs to catch spotted Dals (Jason Williams,
Nevada Division of Wildlile, personal com-
munication}. In areas where the species has
been more easily captured in mist-nets, topog-
raphy and limited open water may toree spot-
ted hats to (ly at Tower heights or in more dis-
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crete flight paths, meking them more suscepti-
ble to capture (Poche 1981, Geluso 2000,
While we propose that spotled bats may be
relutively common in central Oregon, we tound
night-to-night activity somewhat variable. The
specics way encountered in 78% of search areas,
bul on only 48% of survey nights, Spotted bats
arvived carly and regularly at the Smith Rocks
area bul were much less predictable along the
John Pay River spotled bats were once con-
sidered a lale-emerging species, but several stud-
jes have demonstrated the species to emerge
relatively carly (Fasterla 1965, Wai-ping and
Tenton 1989, Navo et al 1992). Our resilts are
consistent with this, and we belicve that per-
ceptions of spotled hal emergenee tines are
influenced by the distance of an observation
point to rousts. We inlerpret our resulls to sug-
vest that spotted bats were roosting close to
our ohservation points at Smith Rocks State
Park and Dry River canyon and much farther
away from observations made wlong the John
Day River. In the sites where spotted bats were
encountered carly, the intervals between passes
beeanie longer as the night progressed. These
late-night activity patterns resermbled those in
sites with cousistently late first-arrival encoun-
ters. Tt may be thal the predictability in spot-
(cd bat wetivity patterns declines as bats fly
farther {rom ruosts.

An additional consideration to the issue of
variability in the timing and presence of spot-
ted bats at scarel arcas is that of trunsient
Dats. Tt scems likely that at least some of the
liats encountered in May, June, and July were
roosling locally as “resident” bats. Howoever,
the disappearance of the 2 male spotted bats
fitted wilh radio transmitters late in Angust
and September provides some evidence of
transicnee, and this behavior may aceount for
some of the variability observed during the
study, It may also account for the single en-
counters at search areas where multiple surveys
were made (areas 4, 6, 73 All encounters at
these sites occurred in Augast and September.
Soveral investigators have hypothesized that
spotted bats undertake localized migrations to
higher elevations in midsummcr and return to
lower clevations in late August and September
(Poche 1981, Berna 1990, and Geluso 2000).
Likewise, Rabe et al. (199%8) demonstrated
that spotled bats are capable of undertaking
long daily movements over 30 k. Very little
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additional information is available on this topic,
but it mav be that spotted bats travel con-
siderable distices in central Oregon bebween
roosting and foraging arcas and between suni-
mer roosts and winter hibernacula.

Woodsworth et al. (19817 reported remark-
able regularity in the arrival, direction, and
duration of foraging spotted bats on consecu-
tive nights in southern British Columbia. Sev-
eral other surveys have successfully relied on
short {c.g., <20 minutes) observation periods
{Fenton cl al. 1987, Navo et al, 1992 Piorson
and Ruainey 1998). Based on our experience in
central Oregon, however, survevs nuy be
more elfective if longer observation periods
are used. While some survey objeclives may
best be served by many short observations,
these also may lead to the conclusion that
spotted bats are ubsent from ureus where they
actually oceur.

Despite our assertion that spotted bats are
more common than previously believed in
Qregon, the specics is certainly much less
concentrated and locally abinndant than, for
example, species of Myotis where dozens of
individuals can be captured during a single
night. We were unable to confirm concentra-
tions of more than 3 individual spotted hats
during our study, although this was o conser-
vative ostimate, [t is entirely plausible thal,
even as new surveys dramatically increase the
number of known spotted bat localitics through-
out its range. the species will continue to be
perceived as rare and require conservation
altention, Much needs to be learned about the
species before this can be ascertuined. We
strongly recommmend thal additional surveys
be conducted in Oregon in the many areas
of polential habitat that have not yel been
searched, Higher-clevation forest habitats in
castern Oregon where open meadows and cliffs
are present secm to us to be particularly im-
portant arcas to investigate. There miny also he
arcas of suitable habitat in the southwestern
portion ol the state where semiarid conditions
extend west of the Cascade Mountains, The
discovery of spotted hats in Siskivon County,
Culifornia, less than 30 miles from the Oregon
border, certainly suggests that this may he
worthwhile {Pierson aud Rainey 199%). Only
atter more of the distribution and habitatl asso-
ciation gaps huve been filled can a meaningful
spotted bat conservation status he determined
fisr Oreggon,
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